The chapter describes the possibilities of involving a speech-language therapist in the assessment of the pragmatic level of communication in autism spectrum disorders (ASD), where one of the most frequently impaired areas is communication pragmatics. These difficulties lead to a disruption of social interaction, which might be one of the obstacles to speech-language intervention in these children. The text is based on an originally developed testing material aimed at selected pragmatic-oriented communication situations relating to everyday activities and real life. Based on a comparison of domestic and international resources in this area, as well as mediated and own empirical experience, our assessment approach is based on the conclusion that pragmatics can be understood in different contexts and perspectives. The text presents the results of a partial survey comparing the performance of children with ASD and children with typical development. The assessment focused on the children's election of the correct picture of a pair of pictures that represent usual communication and social situations. The results of the research suggest fewer incorrect responses in children with ASD and in different areas compared with children with typical development. However, the results of a qualitative analysis indicate a necessity to expand the assessment of communication pragmatics by adding an individually specific qualitative analysis of children's performance.
Introduction
The pragmatic level of language is one of the language levels that underpin human communication abilities [1, 2] . This might also be the reason why the pragmatic level of language is a widely discussed topic in modern speech-language therapy (see for example [3] [4] [5] ). However, it represents a fairly complex issue involving not only the psychological and linguistic area [6] , but from an inclusive perspective also educational sciences and special or inclusive education. In many countries, speech-language therapy is classified under special education sciences (see for example [7] ), and currently, in the context of the so-called support educational inclusive measures, speech-language therapists represent significant experts who contribute to successful inclusion.
The link between educational and speech-language therapy (albeit clinical) approaches to diagnoses and interventions aimed at variations in the pragmatic level of language in children with autism spectrum disorders (ASD) is considered a significant determinant of the effectiveness of a comprehensive pro-inclusive approach. It is because these disorders involve impaired communication behaviour falling within the area of both communication and social interaction [8, 9] .
Autism spectrum disorders (ASD) are lifelong, neurodevelopmental disorders. The symptoms include deficits in reciprocal social interaction and the imagination with presence of behavioural manifestation and impaired communication ability. Symptoms of communication disability, including non-verbal communication abnormalities, are usually the primary indicators of the child's impaired development and significant determinants of his/her socialisation, together with abnormalities in the characteristics of the child´s play and delayed imitation (see for example [10] [11] [12] ).
Although simulation of the pragmatic level of language is possible in persons with ASD, it must be preceded by targeted diagnostics and assessment of individual components of the pragmatic level of language (for example [13] ). For these purposes, it is necessary to verify appropriate materials that focus on specific areas directly affecting the course of speechlanguage intervention (see for example [11] ) but not only from a quantitative perspective. According to our empirical experience, it is necessary to combine the application of performance test materials with an individual qualitative analysis.
Ramberg et al. [14] emphasise the fact that despite a possible absence of difficulties concerning the phonetic-phonological area of language and active vocabulary, communication pragmatics in persons with Asperger syndrome is affected by significant features that adversely influence their social interaction. The authors focused on the presence of differences in vocabulary (lexical-semantic language level), understanding and pragmatics in three heterogeneous groups of participants. The results of the study confirm that the group of individuals with Asperger syndrome has significantly higher values of verbal IQ compared with the group of individuals with high-functioning autism (HFA) and specific language disorder (SLD). This higher verbal intellectual performance may be a reflection of good active vocabulary, verbal memory and engagement of the imitation ability in persons with this disability. On the other hand, however, these features are not homogeneous with deficits detected in social communication aspects, i.e. concerning the pragmatic level of language. Similar conclusions were also formulated by Stefanatos and Joe [15, 16] and others.
Principles of assessment of the pragmatic level of language in children with autism spectrum disorders by speech-language therapist
Communication pragmatics is affected by mutual interaction of the language and cognitive abilities and the quality of the sensorimotor integration (see for example [3] ). We believe that the pragmatic level of language in persons with ASD needs to be considered not only in the context of social behaviour but also motor performance as well as imitation processes and perceptual determinants-sensory skills including orosensory abilities (see for example [17] ). Variations in the perception of the pragmatic-oriented communication behaviour can affect the final child assessment in terms of the child's prognosis and functional communication parameters, which are to be stimulated or compensated for in the course of speech-language intervention. The principle of specific speech-language intervention is based on the processes of learning through imitation. Regarding the use of the elements of alternative or augmentative communication (AAC), it is also based on functional communication behaviour, i.e. pragmatic language skills [18] .
In terms of inclusive practice, it needs to be emphasised that the symptoms of impaired communication pragmatics are specific not only in children with ASD but also those with specific language impairment or mild intellectual development. Although ultimately they may manifest in an identical or very similar way, in specific individual cases, they may be conditioned by different determinants. In this context, a child may be indicated a different therapeutic or educational procedure, which does not correspond to the child's real abilities and level of pragmatic communication skills, especially in cases of insufficient diagnostic assessment in this area. The cause is misinterpretation of the child's communication behaviour. However, given the importance of communication pragmatics in evaluating the child's school performance (link), its variations represent a high risk of inclusion failure or academic failure of a child with autism spectrum disorders. Difficult assessment of the pragmatic level of language is also caused by the scarcity of research-based results on communication behaviour in specific groups of children with special educational needs and children with typical development, who may include children with impairment of the socially pragmatic communication ability [9, 19, 20 ].
Speech-language therapists' attitude to pragmatic language level assessment and therapy in children with autism spectrum disorders: situation in the Czech Republic
Regarding our previous research studies conducted in the Czech Republic (representing one of the Central Europe countries with very strong and developed special education counselling care and education systems) assume that the main emphasis in speech-language therapists' work with ASD clients is put on the assessment of activities, especially in those working in clinical settings. Although a focus on pragmatic language level is considered as significant by 87% of the addressed respondents, in practice, they still focus primarily on active and passive vocabulary development and pronunciation, i.e. on the phonetic-phonological language level [21] . Nevertheless, only 40% of the respondents apply specific assessment tools for evaluating communication disorders in individuals with ASD; specifically, only 58% of the respondents focus on the diagnosis of pragmatic language level with regard to this. Although we did not find any significant difference between the knowledge of pragmatic language level problematics and the length of their professional practice, the speech-language therapists who perceive PLL as deficient in clients with ASD also focus on the development and improvement of the pragmatics in them. Additionally, a result that we did not expect was that speechlanguage therapists, working in health institutions (clinical speech-language therapists), in comparison with speech-language therapists working at schools or social institutions, meet clients with ASD in the Czech Republic more often. This fact calls for a deeper reflection of problems in ASD treatment and assessment in speech-language therapy and for a much more intensive and frequent sharing of interdisciplinary knowledge and services (compare for example with [22] ).
Finally, we can emphasise, and especially in the context of the situation in the Czech Republic where there is lack of relevant or even standardised diagnostic tools for providing speech and language therapy in general, the importance of working on new, culturally and linguistically adapted materials for assessing pragmatic language level abilities and practical skills from the specific speech and language therapy view. Although working on these materials could be inspired by existing publications and assessment tools, it is reasonable to mention that sometimes the creation of a new, original material bring much plausible effect than the adaption of an existing one. This implication may be concluded from similar attempts to adapt existing diagnostic tools to the regional conditions and speech and language therapists work standards in a specific country (see for example [5] ). Nevertheless, the inspiration for assessing the pragmatics in autism spectrum disorders may be found in works of Fernandes et al. [23] or Mohammadi [24] .
In our opinion, the new or adapted materials should reflect the new diagnosis of social (pragmatic) communication disorder (or pragmatic language impairment) and focus much more on specifics in oral motor imitation (see also [25] ) and on the impact of changes in diagnosis and classification of ASD due to DSM V [26].
Introduction to the assessment material for evaluating pragmatic language level in children with ASD
For these reasons, the authors of the present study decided to develop an original material for the assessment of selected aspects of communication pragmatics in children with ASD, which would allow a comparison with the performance of children with specific language impairment, mild intellectual disability and children with typical development. The developed diagnostic material with a working title 'Assessment of the pragmatic level of language in persons with ASD: potential barriers to speech-language intervention' focuses on the assessment of children's pragmatic communication behaviour based on individually focused direct observation and performance testing. The basic assumption is that numerous abilities and practical skills related to the pragmatic level of language might be assessed based on the method of observation. Observation is performed without assigning complex tasks, in a natural environment of the child or in the environment of a counselling or therapeutic speech-language centre that the child knows. The objective of formal testing is in a more objective way to detect any difficulties in the respective area, adequacy of task fulfilment, peculiarities of task fulfilment, etc.
The diagnostic material is primarily intended for children and adolescents aged 5-18 years with autism spectrum disorders. It is also suitable for individuals with intellectual disorders, individuals with developmental dysphasia, individuals with behavioural and attention disorders and individuals with anxiety and emotional disorders. A precondition for the application of the material is an undisrupted ability to understand instructions. A speech expression disorder is not an exclusion criterion.
The diagnostic material was developed specifically for the purposes of a speech-language therapist. The whole conception of the assessment tool will be published in a separate book as the final result of the grant project of the Czech Science Agency. Therefore, for the purpose of this chapter, we would like to introduce only the main concept of the tool. Each diagnostic area is assessed on the basis of observation (O); the subjective perspective is examined by means of a set of pictures presented to clients with ASD, the purpose of which is to distinguish between visual diagrams (VD). The basic areas of assessment by visual diagrams include problem behaviour, eye contact, social interaction and behaviour (greeting, addressing, paring, changing communication roles and rules of communication). Other part of the assessment material focuses on sensory integration, motor imitation and facial expressions. The purpose of the developed diagnostic material is to perform assessment based on observation (O) and testing (T). The results are recorded into separate record sheets.
Observation (O): many abilities and skills related to the pragmatic level of language can be assessed by means of observation, e.g. observation of a child during a game allows study of establishing interactions with others, asking questions, imitation, etc. This method detects any spontaneous communication and verbal or non-verbal communication. Observation is performed without assigning tasks, in a natural environment of the child or in the environment of a speech-language therapy centre that the child knows. An advantage is the possibility to make a video recording.
Testing (T): the goal of formal testing is to assess in a more objective way whether a child has some problems in the monitored areas.
Description of the basic assessment areas:
• Problem behaviour-the area of social behaviour in persons with autism spectrum disorders is extensively analysed by psychological testing, and the pragmatic level of language is often combined with social behaviour. The assessment of problem behaviour was intentionally included in the diagnostic material because problems in social behaviour lead to problems in communication and might interfere with speech-language intervention. However, this is only a part of the assessment of communication pragmatics, which objectifies the subjective perspective of a speech-language therapist or parent concerning social behaviour of an individual with ASD.
• Eye (visual) contact-in relation to the development of children's linguistic skills, eye (visual) contact determines the acquisition of new vocabulary (through combined and later joint deliberate attention), both in terms of quantity and speed of learning and the quality verifiable by adequate understanding of concepts learned; children with autism spectrum disorders might suffer from disrupted initiation of joint attention (ability higher in terms of quality) but might be capable of a response to joint attention, although it may not be executed completely as among the typical population because this ability is adversely affected by impaired movement coordination (eye contact level) primarily conditioned by dyscoordination between a gesture and visual contact [27] .
• Sensory integration-this section focuses on individual differences and peculiarities of children, which need to be considered during speech-language intervention. The area of sensory integration is believed to be crucial for effective speech-language intervention. For this reason, the following material was developed: 'screening assessment of perceptualsensory integration' [28] , which is recommended in case any difficulties in the child's sensory system are observed. This instrument focuses on the assessment of the sensory system (auditory perception, visual perception, tactile perception, gustatory and olfactory perception, proprioceptive system and vestibular system). 'Screening assessment of perceptualsensory integration' [28] should inform the speech-language therapist what needs to be strengthened and what needs to be avoided (touching, speaking loudly or quietly, etc.). Every child has a unique sensory-motor profile.
• Social interaction and social skills-subtest aimed at greeting, addressing another person, changing communication roles and rules of communication.
• Motor imitation-this subtest cannot be assessed on the basis of visual diagrams but is of vital importance to speech-language intervention. The subtest assesses the ability of motor imitation of the upper and lower extremities with an object, without an object and oromotor imitation.
• Facial expression-facial expressions, direction of eye movements, movements of the head, body and hands in various situations:
• Expressing interest in an activity, shared attention
• Expressing joy, positive excitement • Expressing overload by stimuli, need for relaxation
The selection of visual diagrams (VD), which is part of the formal testing procedure, is assessed using the following scale: 0 = correct answer, 1 = incorrect answer. The number of points scored suggests the seriousness of a problem in a particular area.
The observed degree of seriousness of a problem in the observation part of the testing is administered in the following way: 0 = no problem, symptoms, 1 = mild/occasional disorder, differences from other children, 2 = moderate disorder (effects on learning and social interaction), 3 = severe disorder (negative effects on learning and social interaction), 4 = profound disorder (almost impossible learning and social interaction). The number of points scored suggests the seriousness of a problem in a particular area.
This chapter discusses partial outcomes of a research study aimed at children with ASD and children with typical development, specifically the results of assessment performed by means of the newly developed material-specifically the main part including model situations by means of visual diagrams. We believe it is important to use these results to demonstrate the differences in children's performance in the area of communication pragmatics, which also
show individual peculiarities and to briefly discuss their confrontation with a qualitative analysis of relevant communication situations including explanation of children's correct answers.
Methodology of the research study and description of the assessment tool
The assessment capacity of the developed diagnostic material is illustrated using the partial results based on a comparison of the performance of 10 children of a typical population and 10 children with ASD of school age and older preschool age. The relative age variance reflects the broad age structure of children in establishments for children with ASD and a degree of heterogeneity of the research sample. Originally, the research was supposed to include only preschool children, which eventually turned out to be impossible due to the development of pragmatic skills and the ability of children to explain their performance. The intention was also to monitor a relatively usual structure of the sample of children that speech-language therapists encounter; these are older preschool children but mainly school-aged children.
In terms of methodology, the research was of a mixed design; children's performance was assessed by means of testing. The test assessment tool was developed using original illustrations demonstrating pragmatic-oriented communication situations based on everyday life and usual social interactions in relation to the narrowest social group.
As it was mentioned above, the visual diagram tasks always include two pictures representing opposite (adequate and inadequate) pragmatic communication situation. The child is instructed to choose one of the two pictures that represent the correct alternative of the communication situation. The task included a total of ten pairs of pictures related to the following assessment categories: 1. eye contact, 2. greeting, 3. parting, 4. want something, 5. proxemics in communication, 6. expressing displeasure, 7. waiting for communication, 8. changing communication roles, 9. behaviour in a shop and 10. response to loss. The test administration was designed to ensure simplification and clarity (see Picture 1).
The evaluator use the following scale: 0 = correct answer, the child chose the correct picture and adequately explained the reasons for the choice; 1 = incorrect answer, the child chose the incorrect picture or did not adequately explain the reasons for choosing the correct picture.
There are more acceptable answers to the question which picture is correct, e.g. thumbs up, thumbs down, happy or sad smiley. The testing time usually does not exceed 15 min. The testing time depends on the needs of every individual.
Our aim is to highlight the considerable variance of the results and the resulting disproportion, which might result from the absence of subsequent qualitative performance characteristics of a child in the assessment of the child's performance in the pragmatic level of language, in case that speech and language therapist would use only the quantitative assessment form (with dichotomic option related to the visual schemes, for example). Table 1 shows the distribution of the assessment results of a pair of visual diagrams. The results suggest that in the group if children with typical development the pair of pictures that was most frequently (four times) incorrectly identified was visual diagram (VD) VD2
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'greeting', three times VD3 'parting' and VD1 'eye contact', twice VD5 'proxemics' and once VD7 'waiting for communication'. In the other parts, the communication situations were assessed adequately by choosing the correct answer. An interesting finding is the identical result achieved by boys 7 and 8 (see C7 and C8 in Table 1) , who gave incorrect answers in eye contact, greeting and parting. The worst result was scored by client C3, who had 4 incorrect answers (C3). An absolutely error-free result was achieved by four children.
The results in Table 2 relating to the assessment of visual diagrams in children with ASD suggest that, paradoxically, children in this sample made fewer mistakes, specifically in nine cases;
their worst result is lower than in the group of children with typical development. Most incorrect answers occurred in the areas represented by VD2 'proxemics', VD7 'waiting for communication' and VD8 'changing communication roles'. On the contrary, error-free areas were 'want something', 'expressing displeasure', 'behaviour in a shop' and 'response to loss'. The worst results were achieved by client K5A; this was a girl with child autism aged 6 years and 6 months. An absolutely error-free result was achieved by half of the children, although their diagnosis involved impaired social interaction and communication, apparently in the pragmatic area.
The research assumption was that children with typical development will achieve better results than children with autism spectrum disorders. The results suggest that the difference between the compared groups of children is negligible. To verify the initial hypotheses, the Mann-Whitney U test was selected for larger groups (group size 9-20):
• H0: there is no statistically significant difference between the two groups.
• HA: there is a statistically significant difference between the two groups.
For comparison the results of both groups are arranged in order ( C number = client´s code; area of evaluation = the name of the item of evaluation material; age = the age of the assessed children with ASD. Regarding the fact that the calculated value U = 43 is greater than the critical value U 0.05 (10,10) = 23, the null hypothesis is accepted. There is no statistically significant difference between the two groups of children.
Discussion of partial results
The diagnostic material entitled 'Assessment of the pragmatic level of language in persons with autism spectrum disorders: potential barriers to speech-language intervention' brings a new perspective of the issue of the pragmatic level of language in persons with ASD, not only in the context of social behaviour. The purpose of the material is not only to react to the absence of a method of diagnosing communication pragmatics in terms of speech-language therapy but also to make speech-language therapy more efficient and to show professionals how speech-language therapy aimed at persons with ASD should be developed, which individual peculiarities should be considered and which potential barriers pose a threat.
We are aware of the possible limitation of the visual schemes (graphic illustrative demonstration) form of the presentation of the social communication pragmatic real-life situation. This graphic version could appear maybe more symbolic than realistic; nevertheless, we were working on the presumption that in ordinary speech and language therapy or special education sessions professionals or parents very often use visual schemes to assess or enhance pragmatic language level, regarding the iconic way of thinking and "inner speech" related to ASD [29, 30] . Moreover, to find out and discuss the possible limits of using such visually symbolic Advances in Speech-language Pathology 364 schemes was also one of the primary goals of our research, because finally, we would like to create a material which can bring the speech and language therapist the partial picture of the child ability to work and benefit from such type of material during the intervention. Also we can consider that both, the pro-inclusive, as well as traditional special education systems are full of illustrated textbooks, books and picture didactic materials, so educators or speech and language therapists should know how children with ASD are able to benefit from such graphic demonstrations. Similarly we can mention that intervention in terms of developing communication competence strategies in ASD primarily use AAC, any mostly visually presented picture as pictograms, PECS etc. The research findings proved that such AAC-based strategies using visual picture-based communication during speech therapy have even moderate positive effect on functional and social communication but must be individualised and multimodal [31] .
Regarding the limitations mentioned above, we suggest that the combination of assessment using, for example, visual schemes should be accompanied with other ways of evaluating pragmatic communication in natural settings (see for example [23; 27] ). On the other hand, the methods of evaluation such observation of children behaviour during play, social communication situation and others may be very demanding in terms of time and personal engage of the speech and language therapist, who must usually deal with a great number of various diagnoses and age variation within the group of his/her clients (and the length of the therapy session per client is limited by the insurance company groups in the Czech Republic).
However, a qualitative analysis of partial results suggests that in each group of children, incorrect responses were indicated in different areas of pragmatic communication skills. The only areas with correct answers in both groups were 'Behaviour in a shop', 'Response to loss' and 'Want something', which we believe require further research. A paradoxical fact is the overall better result of children with ASD. This might however be explained by more frequent training of communication situations shown on pictures. Looking at children's age and performance, surprisingly, some younger children showed better results than older children, although they have the same diagnosis. This finding is similar to previous studies (for example [32] ). Nevertheless, this "paradoxical "performance during the pragmatic level of language assessment could be partially related to the form of the evaluation process or tool used [33] . In general, the formal, standardised assessment is problematic as the performance of the child misses the advantage of the natural setting observation analysis. The influence of the examiner´s instruction or contextual cues and the structuring of the environment t may have also a specific effect [34, 35] . The other explanation could be a much more intensive focus on linguistic than nonlinguistic context of the pragmatic situation and the verbal instruction given by the evaluator during testing. Finally, the development and stronger engagement of the cognitive aspect of the pragmatic language information may have some significant effect on the children performance.
In our opinion, these results support the trends aiming at changes in ASD classification in the 11th Revision of the International Classification of Diseases by the World Health Organization. The document better reflects the differences in communication, communication functionality and pragmatics in children with ASD and is therefore better applicable in speech-language therapy for the purposes of planning the communication procedure and development of functional communication or its compensatory function.
This preliminary research suggests that the assessment of communication pragmatics should not be carried out only according to quantitative indicators. It should rather involve a combination of performance testing and a detailed qualitative description with a subsequent analysis or confrontation with the results of process assessment of the course of testing and comments or behaviour of the child during the testing procedure. We believe that the assessment should include or be primarily based on the developed audio-visual recordings that would be used for an analysis of communication behaviour. At the same time, however, it should be mentioned that this procedure has some limitations. The legal guardians' consent must be obtained to make and store recordings, technical and organisational measures are required for recording, and extra time is needed for analyses and special training in analysing pragmatic communication behaviour.
The preliminary research also suggests that the testing procedure is affected by the preparation taken before testing. Some recommendations need to be observed prior to the testing procedure or observation. It is for example advised to take a comprehensive family history, which should include information about the interests of the child, favourite activities, songs, films, food, pets, family members, etc. It is also necessary to establish a positive relationship with the client based on trust. The speech-language therapist should become thoroughly familiar with the testing material, questions and assessment, prepare all required items and check the audio/video equipment. In the course of assessment, adequate facial expressions and verbal praise should be used. The activities should be appropriate to the age of the child; adequate child motivation should be used. Each question should be repeated twice or three times, and time of 3-5 s should be provided for a response.
In the preliminary research, the group of children with ASD included 10 children diagnosed with child autism (according to WHO classification ICD 10 still valid in the Czech Republic).
The material is also applicable for children with the Asperger syndrome. With regard to the changes in the assessment criteria of ASD in the context of DSM 5 of APA classification and with regard to the 11th WHO revision, we believe that in future, the diagnoses of some children will be changed at a younger age. Moreover, the diagnoses might be considerably influenced by the diagnostician or the diagnostic department, and the resulting diagnosis might correspond with another level or type of ASD also because this is a developmental disorder whose symptomatology changes with age and as a result of specific interventions. These assumptions are also confirmed in the course of other research studies performed by the authors of the present study in the area of assessment of oral stereognosis, etc., in which children with more severe degrees of disability achieved better values than children with less severe ASD or even combined with intellectual (mental) disability (for example [36] ).
Conclusion
The assessment of the pragmatic level of communication is a very difficult yet socially significant component of the diagnostic process in the area of both physiology and communication disorders. It is because the process of assessment is dependent on many factors, which result both from the individual personality characteristics of the individual and the examiner and external conditions. Another important aspect is the nature of the communication environment, communication partners and experience of the individual with pragmatically oriented tasks. From a speech-language therapy perspective, in the assessment of the pragmatic level of communication, it is necessary to consider not only the communication performance or nature of non-verbal or co-verbal behaviour, because the components of pragmatic behaviour such as facial expressions and gestures are influenced by motor performance and neuromotor activity, which can be, particularly in persons with health disability, primarily specifically determined by a number of variations and disorders with a secondary effect on the performance in the area of pragmatic communication components.
The preliminary research suggested a paradoxical finding-non-affected areas of communication pragmatics assessed by means of visual diagrams in half of children with ASD and worse performance in the group of children with typical development. Some of the areas were assessed correctly, where the result was not affected by age-on the contrary, younger children diagnosed with severe autism achieved better performance than older children with the same diagnosis. However, the differences between the two groups were not statistically significant.
Another significant finding is that child performance need not necessarily reflect the real mastery of pragmatic communication in a specific situational context, but rather an effort to express a correct response, which according to a qualitative analysis does not match the real response selection by the child or the essence of the communication situation. The pragmatic explanation elicited from children after the testing procedure often suggests that the content of the functional pragmatic behaviour was understood in a completely or partially different way. We believe that this is something like a 'pragmatically oriented analysis' of the child's pragmatic communication behaviour.
